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Abstract. We present the results of a deep optical survey in the Corona Australis and Chamaeleon II star forming 
regions. Our optical photometry is combined with available near- and mid-infrared photometry to identify very 
low-mass candidate members in these dark clouds. In our Chamaeleon II field, only one object exhibits clear Ha 
emission, but the discrepancy between its optical and near-infrared colours suggests that it might be a foreground 
star. We also identify two objects without Ha emission that could be planetary mass members of Chamaeleon II. 
In Corona Australis, we find ten stars and three brown dwarf candidates in the Coronet cluster. Five of our 
new members are identified with ISOCAM sources. Only two of them have a mid-infrared excess, indicating the 
presence of an accretion disk. On the other hand, one brown dwarf candidate has a faint close companion, seen 
only in our deepest 7-band image. For many of the candidates in both clouds, membership could not be inferred 
from their Ha emission or near-infrared colours; these objects need spectroscopic confirmation of their status. 

Key words, stars: low-mass, brown dwarfs ~ stars: pre-main sequence - stars: formation - stars: luminosity function, 
mass function - stars: circumstellar matter 

1. Introduction Since the observations show that young brown dwarfs 

and young very low-mass stars have similar properties, 
Surveys for very low-mass stars and brown dwarfs in star ^^^^^^ ^^^^ ^^^^^ ^^^^ ^j^^^ ^^^^ ^ ^-^^^^^ p^^_ 

^ . forming regions and young clusters are of great importance ^^^^^ ^^^^^^jy ^j^^ ^^H^p^^ fragmentation of a molecu- 

P_ , to understand the formation and early evolution of these ^j^^^ ^^^^ ^1^^^^ however, what mecha- 

objects, and to address the problem of the universality ^-^^ p^vents a brown dwarf core from becoming a star. 

of the initial mass function (IMF ) in the low-mass regime. TTn-i j i j. j. i • u j u 

^ ' ° While some models try to explain the observed numbers 

Many such surveys We been carried out inthe past years ^^bstellar objects by turbulent collapse (e.g. Padoan 

(e.g. Bejar et aL^ Wilking et alJSi Barrado y ^ Nordlundl^. other authors invoke the concurrence 

Navascues et al.|MIl Martin et al.|MII Lopez Marti et ^^^^^^^1 mechanism to stop the core growing pro- 

al. 2004, 2005). In parallel, spectroscopic studies of young ^^^^^ ^^^^ ^.^^^ ^^^/^^ .^^.^.^^ radiation from a 

very low-mass objects have been performed searching for ^^^^^^ ^^^.^^ ^^^^ (Whitworth & ZinneckerWI, or 

signatures ofaccretion and massbss (e.g. Fernandez & ^-^^^.^^ ^^^^ ^ multiple system (Reipurth & Clarke 2(111 

Comeronmi Comeron et al. OTl Jayawardhana et al. g^^^ |^ ^^^^^^ alimt. 

L2002, 2003: Scholz fc Eisloffel 2004. Mohanty et al.,:2005), , ' — ~ 

J . r 11 1 i i J J. -1 ii' In this paper, we present the results from our opti- 

and mid-mirared observations nave started to unveil the t- t- i j- i- 

structure of circum(sub)stellar disks (e.g. Natta & Testi muhi-band survey for very low-mass objects in two 

Testi et al. ,2002. Sterzik et al. Ml Mohanty et al. ""^^'^^ ^^^'^ ^""^^^S ^'^S^"^^' ^""^^^^ Australis and the 

I lj004 |l Chamaeleon II dark clouds. They are very suitable to in- 
vestigate the problem of low-mass star and brown dwarf 

Send offprint requests to: B. Lopez Marti formation because of their proximity and high Galactic 

* Based on observations collected at the European Southern latitude, implying low contamination from background ob- 

Observatory, La Silla, Chile jects. We followed the same method as in our previous sur- 
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Fig. 1. DSS image showing the location of our WFI fields 
(CrA-2 and -4) in Corona Australis. The circles and triangles 
indicate the positions of the objects with and without Ha emis- 
sion, respectively. The former ones are regarded as probable 
cloud members. 

veys in Chamaeleon I (Lopez Marti et al. 2004, hereafter 
Paper 1 1 and Lupus 3 (Lopez Marti et al. 2005, hereafter 
Paper 2 1 . The paper is structured as follows: First we sum- 
marize the characteristics of our chosen regions in Sect.|21 
In Sect. 131 we describe our observations, as well as the data 
reduction and photometry procedures. The survey results 
are presented in Sect.0] The properties of the newly iden- 
tified cloud members are discussed in Sect. El and O We 
finish with the conclusions in Sect.d 



2. Surveyed regions 

2.1. Corona Australis 



At a distance of 130 pc (Marraco & Rvderen 11981(1 . the 
Corona Australis molecular complex is a close and inter- 
esting site of star formation. Dominated by a centrally 
condensed core near the emission-line star R CrA, this re- 
gion is characterised by strong concentrations of molecular 
material fLoren [T979B . The cloud contains several bright 
infrared sources and Herbig-Haro objects (see Wang et al. 
120041 Graham 119911 and references therein) . Especially 
relevant was the recognition of a number of heavily ob- 
scured low-mass stars in the R CrA cloud core making up 
a compact embedded cluster named "the Coronet" (Taylor 

& Storey linHll). 

The young stellar population has been studied by 
means of Ha surveys (Marraco & R.vderren 11981(1 . opti- 
cal spectroscopy (Walter et al. I1997(l . infrared mapping 
(e.g. Wilking et al. ,1992..) and X-ray observations (e.g. 
Patten [TU^ Neuhauser et al. 12000(1 . Although no bona- 
fide brown dwarfs are yet known in Corona Australis, deep 
infrared surveys have started to provide some good can- 



didates (Wilking et al. [HPT! Olofsson et al lTO^ . More 
recently, Fernandez & Comcron (2002) reported on an ob- 
ject in the transition from stars to brown dwarfs seen in 
the direction of the R CrA core. This object, LS-RCrA 1, 
shows indications of intense accretion and mass loss in 
its spectrum, and provided the first observational evi- 
dence that such processes take place in young objects 
with masses down to the substellar boundary (see also 
Barrado y Navascues et al. l2004a|) . Objects similar to LS- 
RCrA 1 have been later discovered in other star forming 
regions (e.g. Comeron et al. ,20031 Barrado y Navascues & 
Javawardhana l2004b(l . 

2.2. Chamaeleon II 

The Chamaeleon star forming complex consists of three 
dark clouds, named Chamaeleon I, II, and III. The largest 
and best studied of the three is Chamaeleon I: With an 
estimated age of about 3 Myr, it contains more than 150 
known young stars (e.g. Schwartz 119911 Gauvin & Strom 
11992(1 . This cloud has also been surveyed for brown dwarfs 
(e.g. Comeron et al. (21101111111 Luhman l^nTHajl . In par- 
ticular, we identified 44 low-mass stars and 27 new brown 
dwarf candidates in a WFI survey of an area of about 1.2 
deg^ in Chamaeleon I ( [Paper l\ . 

Chamaeleon II seems to be at an earlier stage of evo- 
lution than Chamaeleon I, because it contains more em- 
bedded than visual objects (e.g. Gauvin & Strom [r992(l . 
This dark cloud has an extension of about 1.5 deg^ and 
lies at an estimated distance of 178 pc (Whittet et al. 
11997(1 . Surveys by several authors have identified at least 
19 T Tauri stars in this star forming region (Schwartz 
Gauvin & Strom 1992': Hughes & Hartiganl992|. It 
also contains an embedded Herbig Ae star, IRAS 12496- 
7650 (Hughes et al. 11991(1 . More recently. Young et al. 
1(2005(1 identified more than 40 potential young stellar ob- 
jects in this cloud in a Spitzer-MIPS survey, including two 
previously unknown sources with 24/xm excesses. 

Up to now, no bona-fide brown dwarfs arc known in 
Chamaeleon II. Recently, Vuong et al. 1.2001,) presented 
a list of 51 new objects in this region from the DENIS 
survey with I— J colours suggesting that they may be very 
low-mass stars or brown dwarfs. Low- and mid-resolution 
spectra of some of these objects were recently provided 
by Barrado y Navascues & Jayawardhana l(2004b(l . who 
could only confirm one candidate, C41, as a Chamaeleon II 
member, with a mass near the substellar boundary. This 
object also shows signatures of accretion and outflow in 
its spectrum. 

3. Observations 

Our optical survey was carried out in May 1999 using 
the Wide Field Imager (WFI) at the ESO/MPG 2.2-m 
telescope on La Silla Observatory (Chile). This eight-chip 
mosaic camera has a field of view of about 34'x34' and 
a spatial resolution of 0.238"/pixel. In Corona Australis, 
two WFI fields were observed, covering a total area of 
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Fig. 2. DSS image showing the positions of our objects in the 
surveyed WFI field in the Chamaeleon II cloud. Symbols as in 
Fig.El 

Table 1. Log of WFI observations in Corona Australis and 
Chamaeleon II 



Date 


Field 


a 


I (2000) 


5 (2000) 


28 May 1999 
28 May 1999 


CrA-2 
CrA-4'' 


ig'^ 
ig'' 


00™ 04.0" 
01" 45.g" 


-37° 29' 34'.' 8 
-36° 58' 30'.' 


30 May 1999 


Chan-3 


12'^ 


58'" 14.5" 


-76° 50' 58'.'7 



This field contains the Coronet cluster. 



Table 2. Exposure times (in seconds) for the images taken in 
each selected filter. 



Filter 


Short exp. 


Interm. exp. 


Long exp. 


Rc/162 


5 


60 


600 


Ic/lwp 


5 


30 


600 


Halpha/7 


15 




600 


855/20 


16 


300 


600 


915/28 


8 


100 


600 



about 0.6 deg^ in this dark cloud (see Fig. QJ. One of 
the fields (CrA-4) contained the intermediate-mass star 
R CrA and the Coronet cluster. In Chamaeleon II, we 
observed only one WFI field, located to the north-west 
of the densest part of the cloud (see Fig. [2J|. Part of a 
dense cloud core can be seen towards the western part of 
the field, which contains a few previously known T Tauri 
stars (Schwartz 1991). 

We observed in two broad-band filters, R and /, in 
a narrow-band filter centred on the Ha emission line 
(Ha/7), and in two medium-band filters, M855 (855/20) 



and M915 (915/28). The last two allow for a photomet- 
ric spectral type classification (see Sect. 14.31 below). For 
each field and filter, except for Ha, we took three expo- 
sures with different exposure times, in order to prevent 
the brightest T Tauri stars (TTS) from saturating. For 
the Ha filter only two different exposure times were used 
(see TableEJ. The average seeing was ~ 1". 

Data reduction, object search, and photometry were 
performed within the IRAF environment.^ The images 
were first bias-subtracted and flatfielded. After this pro- 
cess, an irregular illumination pattern remained, which 
was corrected by division through an illumination mask. 
The reddest filters (/, M855, and M915) also showed a 
strong fringing pattern. To correct for it, it was necessary 
to subtract a fringe mask from the reduced images. Both 
masks were created by combination of the science expo- 
sures (see Scholz & Eisloffel 20Q4for more details). 

An object catalogue of each surveyed field was pro- 
duced by running SExtractor (Bertin & Arnouts I199tj|l 
on the longest / exposures. Aperture and PSF photom- 
etry was performed using standard routines from the 
DAOPHOT package (Stetson HMZIl- In this way we could 
also measure the faintest components of multiple systems. 
For the short exposures and the standard stars, we did 
only aperture photometry. 

The broad-band photometry was calibrated with 
Landolt H1992|l standard stars. Our survey is complete 
down to R ci20 mag and / ~19 mag. Since no set of 
standard stars is available for our narrow- and medium- 
band filters, no calibration was possible in these bands. A 
correction for atmospheric extinction was performed us- 
ing the extinction coefficients from the fit of the Landolt 
stars for the i?-band, in the case of the Ha filter, and the 
/-band, for the M855 and Af915 photometry. For a better 
understanding of the emission properties, the Ha instru- 
mental magnitudes were then shifted so that the main 
locus of the objects in each surveyed field corresponds to 
Ha — i? = in a (Ha, Ha — R) colour-magnitude diagram 
(see Sect. l4.1|l . 

Since only a global fit for all the CCD chips could 
be performed with the Landolt standard stars, the main 
source of error in our photometric calibration is produced 
by the WFI chip-to-chip photometric variations, which 
can be as high as 3% in the broad-band filters and 5% 
in medium-band filters (Alcala et al. I2()()2|l . On the other 
hand, as reported in'P aper"T] a systematic offset exists be- 
tween images with different exposure times, in the sense 
of the resulting luminosities being brighter (typically by 
about 0.05 mag) for longer exposure times. The origin of 
this offset is so far unknown. To minimize this systematic 
error, we determined the offsets between the three differ- 
ent integration times, and then shifted the short and long 
integration times to the system of the medium integration. 

^ IRAF is distributed by the National Optical Astronomy 
Observatory (NOAO), operated by the Association of 
Universities for Research in Astronomy, Inc. under contract 
to the US National Science Foundation. 
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The listed magnitudes are the average of the so- 
corrected measurements only if the average error was lower 
than the errors of the individual measurements. If this was 
not the case, the measurement with the lower error was 
preferred. We estimate that our survey is complete down 
to R ~21 mag and / ~20 mag. The errors in the com- 
pleteness range are in general not larger than 5%. 

A more detailed discussion of the reduction, photom- 
etry and calibration procedures and of the sources of the 
photometric errors can be found in [Paper 1| 

4. Identification of new cloud members 

4.1. Candidate selection 

To identify low-mass members of our surveyed clouds, 
we proceeded as in our previous works ( [Paper l] and 
[Paper 2| ). Candidates were selected in an (/, R — I) colour- 
magnitude diagram around the position of a 1 Myr theo- 
retical isochrone from the Chabrier et al. H2U(JU|I models, 
shifted to the estimated distance and extinction of the 
cloud. 

Average extinction values of (Av)crA=0.47tQ47 and 
(Av)chaii=2.2j^2 2 '^6re estimated using the individual 
values measured by Neuhauser et al. Il2000j) and Vuong 
et al. H2()()l|l for two samples of stars seen in the direc- 
tion of Corona Australis and Chamaeleon II, respectively. 
With the following relations: 

Ai/Av = 0.482 (1) 

Ai = 1.812-[(R-I)-(R-I)o], (2) 

derived from the extinction law of Rieke & Lebofsky 
P985|l . average colour excesses of 

E(R-I)crA = 0.13^°:28 (3) 

E(R - I)chaii = 0.69t°;^4 (4) 

were computed for each region. 

For the candidate selection, we took a 1 Myr theo- 
retical isochrone from the dusty models of Chabrier et 
al. H2l)Ul)fl . shifted according to the distance and our es- 
timated average extinction for each dark cloud. Fig. O 
shows the (J, R — I) colour-magnitude diagrams for our 
surveyed fields. Our brown dwarf candidates are the ob- 
jects found around each reddened isochrone, with a max- 
imum scatter in colour given by the lower and upper 
limit of the average colour excess as determined above. 
All objects found within the given colour ranges were se- 
lected as candidate low-mass members of the clouds. For 
comparison, the diagrams in Fig. also show the posi- 
tion of the empirical isochrone used for candidate selec- 
tion in Chamaeleon I (dotted line). Note that this line is 
placed towards bluer (R-I) colours than the theoretical 
Chamaeleon II isochrone (see lower panel in Fig.lSJ. This 
is consistent with the lower distance (160 pc) and extinc- 
tion of Chamaeleon I with respect to Chamaeleon II. 




Fig. 3. {I,R — I) colour-magnitude diagrams for our surveyed 
fields in Corona Australis (upper panel) and Chamaeleon II 
(lower panel) . For clarity, only a random selection of the back- 
ground objects has been plotted. Brown dwarf candidates are 
selected around a 1 Myr isochrone from the models of Chabrier 
et al. lt2DD08 (solid line). Objects with and without detected 
Ha emission are marked with solid and open circles, respec- 
tively. The objects marked with 'x' symbols are rejected (see 
text). The dashed lines indicate the range in colour around the 
isochrones taken as limit for the candidate selection, while the 
dotted line is the empirical isochrone used for candidate se- 
lection in Chamaeleon I. The crosses indicate the average er- 
rors. The theoretical models of Chabrier et al. place the stel- 
lar/substellar boundary at I~14-15 mag for the distances, ex- 
tinctions, and ages considered. 

According to the theoretical models by Chabrier et al. 
L2000J , if these objects indeed belong to Corona Australis 
and Chamaeleon II, they must have masses ranging from 
the hydrogen burning limit 0.075-0.080 M©) to about 
0.005 M0. However, the large photometry errors at the 
lower part of these diagrams introduce some uncertainty in 
the membership of the faintest objects: As seen in Fig. |31 
a large number of the selected objects in both clouds have 
/ >19.5 mag. With the assumed values of distance and ex- 
tinction, the models give masses for them of M<O.O12M0 
in Chamaeleon II and M<O.OO7M0 in Corona Australis, 
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which would place them below the deuterium burning 
mass limit (^O.OISM©). However, most of these very faint 
candidates are found near the edge of our selection band; 
thus, a slight shift towards bluer colours caused by the 
photometric errors would place some of these objects out- 
side our selection area in the colour-magnitude diagram. 
Moreover, these objects are also very faint in Ha, or not 
detected at all in this band. Taken all this into account, 
we conclude that they are more likely background objects, 
and remove them from our candidate lists for Corona 
Australis and Chamaeleon H. These objects are marked 
with 'x' in the diagrams of Fig. |21 and won't be further 
considered. 

In principle, a high contamination from older objects is 
not expected in the direction of these star forming regions. 
Their proximity and high Galactic latitude (5 ~ —17°) im- 
ply that the density of foreground objects must be very 
low in both cases. Moreover, the extinction suppresses de- 
tection of objects behind the dark clouds. Particularly, 
background contamination should be negligible towards 
the core seen to the north-west of our Chamaeleon H field 
(Fig. 121), because the extinction is larger in this area (see 
e.g. Vuong et al. ,20011 Mizuno et al. lTM^ . This is consis- 
tent with the low number of objects detected in the area of 
interest of the corresponding (/, R — I) colour-magnitude 
diagram (lower panel in Fig. jSJ , once the faintest objects 
are discarded for the reasons explained above. 

4.2. Probable members 

In a second step, probable cloud members were selected 
by means of their Ha — R colour. As shown in [Paper ij 
this colour is a useful estimation of the level of Ha emis- 
sion, a common youth diagnostics. Hence, if our candi- 
dates showed Ha emission, they were likely to be young 
objects, and thus members of the star-forming region. 

Fig. 21 shows the (Ha, Ha — R) colour-magnitude di- 
agrams for our surveyed areas in Corona Australis and 
Chamaeleon II. For the brightest objects, we apphed the 
same criterion as in previous works (Lamm et al. 120051 
[Paper 2| ), retaining the objects with 

A(Ha - R) = (Ha - R)objoct - (Ha - R)iocus < -0.1 (5) 

as probable cloud members. 

In the case of Chamaeleon II, this procedure left us 
with only one good candidate, Chall 376. This object is 
found to have clear Ha emission, its Ha — R colour be- 
ing as negative as those exhibited by some brown dwarfs 
and very low-mass stars in Chamaeleon I (see Fig. 3 in 
[Paper l| . However, as outlined below fSect. its de- 
rived spectral type is inconsistent with a brown dwarf. In 
Corona Australis, 13 candidates are retained as probable 
cloud members. 

The non-detection of Ha emission does not completely 
rule out the rest of the objects as members of Corona 
Australis and Chamaeleon II. For instance, in the slightly 
older (2-4 Myr) open cluster NGC 2264, Lamm et al. 




Ha-R 



Fig. 4. (Hof, Hof — R) colour-magnitude diagrams for our 
surveyed fields in Corona Australis (upper panel) and 
Chamaeleon II (lower panel). Symbols as in Fig.O 

l|2005|l found a considerable number of very low-mass stars 
on the basis of their variability, many of which showed no 
detectable Ha emission. Indeed, we later added one object 
to the Corona Australis and two to the Chamaeleon II can- 
didate lists based on their infrared properties (see Sect. 14.41 
below). The rest need confirmation of their status by 
follow-up observations. 

4.3. Spectral types 

To identify the spectral types of our candidates, we fol- 
lowed the method outlined in [Paper"ll based on the obser- 
vations of field M- and early L-dwarfs in the two medium- 
band filters Af855 and M915. The former lies in a spectral 
region including the TiO and VO absorption bands used to 
classify medium and late M-type objects (see Kirkpatrick 
et al. 11991(1 . The filter M915 covers a pseudo-continuum 
region in these late-type objects. In [Paper ij a correla- 
tion was found between the M855-M915 colour index and 
the spectral type for the range M4-M9. This enabled us 
to derive spectral types for our brown dwarf candidates 
from their position in a (M915, M855 — M915) colour- 
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Fig. 5. (M915, M855 — Af915) colour-magnitude diagrams 
for our surveyed fields in Corona Australis (upper panel) and 
Chamaeleon II (lower panel) . Symbols as in Fig. |21 Our scale 
for the identification of the spectral type is also indicated. The 
faintest objects in the diagrams are regarded as possible L-type 
objects. 



prism survey of the entire Chamaeleon I cloud, provid- 
ing long-slit spectroscopy and VRIJHKs imaging of the 
identified candidates. Seven of their objects are also in- 
cluded in our Chamaeleon I survey, and our given spectral 
types agree fairly well with the ones provided by these au- 
thors. Luhman f2UU4a") provides optical spectroscopy for 
179 possible members of this dark cloud. Of the 25 ob- 
jects in common with our own survey, 17 have spectral 
types that are in good agreement with our photometric 
classification. For another four objects, Luhman H2Ul)4a|l 
gives spectral types which are still marginally coincident 
with our predictions. Hence, 100% of our objects in com- 
mon with Comeron et al. H2004|l and at least about 68% of 
our objects in common with Luhman H2004a|l have photo- 
metrically derived spectral types confirmed and refined by 
these authors. This makes a total of 75% of coincidence 
between the spectroscopic and the photometric spectral 
types (within the estimated errors), in fairly good agree- 
ment with the expectations. The discrepancies correspond 
to earlier type objects for which our method yielded a 
much later spectral type, probably due to local high ex- 
tinction towards them. 

A detailed discussion of this photometric spectral type 
classification, its error sources and its limitations can be 
found in [Paper 1] 

Fig. m shows the (M915, M855 - M915) colour- 
magnitude diagrams for our surveyed fields in Corona 
Australis and Chamaeleon II. Many of our brightest can- 
didates in both clouds have spectral types earlier than M6 
according to these diagrams. Hence, if they belong to the 
cloud, they must be low-mass stars. Only a few Ha emit- 
ters in Corona Australis with spectral types between M6.5 
and M9 could be brown dwarfs. Some non-emitters in both 
clouds could also have spectral types corresponding to the 
brown dwarf regime. 



magnitude diagram. We estimated an error of 1-2 sub- 
classes in this calibration. For spectral types earlier than 
M4 the M855-M915 colour saturates, because the TiO 
and VO features are not prominent or not present at all 
in the spectra. Therefore, it is not possible to determine 
spectral types earlier than M4 with this method. 

A second correlation, of opposite sign, was found for 
spectral types L0-L2, due to the progressive disappearance 
of the TiO and VO from the spectra. In this case, however, 
the uncertainties are larger than for lateM-type objects, 
given that extincted early M-objects would be placed in 
the same region of the colour-magnitude diagram. 

Based on comparison with published spectral types 
for some previously identified Chamaeleon I members, 
in [Paper l| we estimated that about 80% of the spectral 
types derived with this photometric method are correct 
(within the quoted errors). Wrong spectral types would 
be derived, though, for highly extincted objects and unre- 
solved binaries. Comeron et al. H2004|l report an objective 



The Af855-M915 colour of our single clear Ha emitter 
in Chamaeleon II, Chall 376, is remarkably bluer than 
expected for M-type objects (M855 - M915 = -0.02). 
This might be an indication of a very early spectral type. 
The object might be either an extincted early-type mem- 
ber of Chamaeleon II or an older Ha emitting object, such 
as an AGB star. Even if its membership of the star form- 
ing region were confirmed, Chall 376 is not likely to be a 
brown dwarf. 

The WFI photometry and the estimated spectral types 
for all the probable members of Corona Australis (as well 
as an infrared selected candidate, see Sect l4.4.Tl below) are 
summarized in Table |3| This table also includes the WFI 
photometry for Chall 376 and other possible members of 
Chamaeleon II (see Sect. 14.4"^ . Note that only three ob- 
jects in Corona Australis and two in Chamaeleon II have 
estimated spectral types that are clearly substellar for the 
age of these regions. 
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Table 3. Candidate low- mass members of Corona Australis and Chamaeleon IP'" 



Name 


a (2000) 


S (2000) 


R 


/ 


Ha 


M855 


Af915 


SpT"^ 


Classification 


Other names'^ 




hh mm ss.s 


ddd mm ss.s 


mag 


mag 


mag 


mag 


mag 










1 Q ni 11 ^ 


■^7 99 91 1 


17 12 


15 15 


16 74 


19 00 


18 54 


M4 


^^^^ 






1 Q nn s 
±y uu oy.o 


■^fi A7 nQ 9 


19 16 


16 86 


18 21 


20 78 


19 95 


M7 


BD 




CrA 444 




-37 11 47 3 


17 34 


15 39 


15 38 


19 62 


18 54 


M8 5 


Rn <-anr1 




CrA 452 


19 00 44.6 


-37 02 09.5 


15.25 


13.49 


14.96 


17.35 


16.96 


<M4 




ISO-CrA 98 


CrA 4'^'^ 


1 Q m n4 6 

J- y u J- U'i. u 


37 ni 98 4 


17 80 


15 69 


17 49 


19 53 


19 01 


M4 


star 




CrA 4fi^ 


1 Q ni 7 

J- y u J- uo . ( 


37 nn 33 6 

o 1 uu oo .u 


19 20 


16 78 


17 26 


20 90 


19 81 


M8 5 






CrA 466° 


19 01 19.0 


-36 58 27.2 


18.25 


16.01 


18.09 


19.80 


19.25 


4.5 


star 




CrA 468 


19 01 49.3 


-37 00 28.1 


16.12 


14.33 


15.88 


18.26 


17.83 


<M4 


star 


WMB 185826.8-370450 


CrA 4107 


19 02 54.6 


-36 46 18.9 


16.60 


14.57 


15.50 


18.46 


17.88 


M4.5 


star 


ISO-CrA 177 


CrA 4108 


19 02 09.7 


-36 46 33.5 


16.66 


14.63 


16.35 


18.46 


17.97 


M4 


star 


ISO-CrA 141 


CrA 4109 


19 02 16.7 


-36 45 48.5 


15.99 


13.98 


15.73 


17.85 


17.33 


M4 


star 


ISO-CrA 146 


CrA 4110 


19 01 16.3 


-36 56 27.3 


17.25 


15.16 


16.89 


19.09 


18.45 


M5 


star 


ISO-CrA 123 


CrA 4111 


19 01 20.8 


-37 03 02.3 


17.45 


15.33 


17.06 


19.28 


18.64 


M5 


star 




Chall 376 


13 03 13.3 


-76 50 50.9 


18.38 


15.97 


16.39 


19.66 


19.64 


<M4 


star 




Chall 304° 


12 55 15.9 


-76 46 21.8 


21.8; 


19.27 


21.1; 


23.1; 


22.3; 


M9.5 


BD cand. 




Chall 305*= 


12 55 16.3 


-76 46 20.9 


21.9; 


19.33 


21.9; 


23.0; 


22.4; 


M9.5 


BD cand. 





^ Hq, A'/855, and M915 magnitudes are instrumental magnitudes. 

^ Photometric errors: blank: 0.05 mag; semicolon: 0.1 mag; colon: 0.2 mag 

° Errors in the spectral types: M4-M6: 2 subclasses; M6.5-M9: 1 subclass 

References: WMB#: Wilking et al. il()i>7l : ISO-CrA#: Olofsson ct al. iliiiiai 
° Infrared selected (see text). 



4.4. Infrared detections 

We made use of the database of the 2MASS survey^ and 
of pubUshed results from other authors to look for near- 
infrared counterparts of the objects (with and without Ha 
emission) in our initial candidate lists for both clouds. 
Moreover, we also checked whether some of our optical 
sources had been detected in the mid-infrared by ISOCAM 
or Spitzer. In this way, we intended not only to further 
confirm the youth of our Ha emitters, but also to identify 
new candidate cloud members. 

4.4.1. Infrared sources in Corona Australis 

All the probable Corona Australis members from Table |31 
have a near-infrared counterpart within about 1", except 
CrA 205, CrA 432, and CrA 452, for which the closest 
2MASS source is found at about 1.9, 2.1, and 1.5", re- 
spectively. However, all three objects are placed in areas 
of high cloud density, and no other optical source is seen 
in our WFI images that could correspond to the near- 
infrared detection. We therefore identified the 2MASS 
sources with our new cloud members. The near-infrared 
photometry for all our Ha emitters (and one object with 
mid-infrared excess, see below) is summarized in Tabled] 
Two of these objects (CrA 465 and CrA 468) had also 
previous near-infrared photometry available from Wilking 
et al. (1997). In addition, six objects without Ha emis- 
sion from our initial candidate selection also have 2MASS 
counterparts. 

The upper panel of Fig. El shows the {J — H,H — K) 
colour-colour diagram for all the 2MASS detected objects 
in Corona Australis. The locus of dereddened dwarfs and 
giants (Bessell & Brett ll988|) is also indicated, as well as 

^ Available online at the URL of the NASA-IPAC Infrared 
Science Archive (IRSA): http : // irsa. ipac . caltech.edu/. 



the direction of the reddening vector and the positions of 
a 1 Myr isochrone from the models of Baraffe et al. H1998|l 
for different values of extinction. We see that most of the 
objects without Ha emission are placed at high values of 
extinction (Ay > 10 mag), while the Ha emitters all have 
low extinction, consistent with our selection criterion in 
Sect. 14.11 However, since none of our objects has a near- 
infrared excess, we cannot confirm their young status. 

Among the Ha emitters, the most extincted objects 
are CrA 432 and CrA 453 (Ay ~1.5 mag). The former 
has an estimated spectral type of M7 and is considered a 
brown dwarf candidate in Table |2J however, according to 
the models of Chabrier et al. (2000), our estimated mean 
cloud extinction, and the temperature scale of Luhman 
(|1999|l . and with an extinction of Av =1.5 mag, CrA 432 
should have a spectral type of about M8.5, even later 
than our classification. It might be that this apparent un- 
derluminosity is intrinsic to the object itself, as in the 
case of another member of the R CrA cloud, LS-RCrA 1 
(Fernandez & Comcr6n l2(JUlfl . Possible causes could be ex- 
tinction by surrounding dust or accretion processes. Also 
CrA 453 seems too faint for its estimated spectral type 
(M4). 

Corona Australis has also been observed in the mid- 
infrared by the ISO satellite (Olofsson et al. I1999|l . 
Unfortunately, the ISOCAM observations could not map 
the densest part of the cloud core, because the bright- 
est stars would have saturated the detector. Therefore, 
the overlap with our own survey is small. Still, we find 
five objects in common with these authors: CrA 452 
(ISO-CrA 98), CrA 466 (ISO-CrA 127), CrA 4107 (ISO- 
CrA 177), CrA 4109 (ISO-CrA 146) and CrA 4110 (ISO- 
CrA 123). The mid-infrared photometry for all these ob- 
jects is listed in Table 0J 

With a single exception, all the ISOCAM detected 
sources have Ha emission according to their Ha— i? colour. 
The position of the only non-emitter, CrA 466, in the 
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Fig. 6. Colour-colour diagrams for our candidates in Corona 
Australis (upper panel) and Chamaeleon II (lower panel) with 
near-infrared photometry. Objects with and without Ha emis- 
sion are marked with solid and open symbols, respectively. The 
solid curves indicate the locus of dereddened dwarfs and giants 
according to Bessell & Brett Ill988t . The dotted lines indicate 
the direction of the reddening vector up to Av ~10 mag. The 
other lines indicate the position of a 1 Myr isochrone from the 
models of Baraffe et al. 1199811 for different extinction values. 

near-infrared colour-colour diagram could correspond to 
a highly extincted young star or to a field dwarf. In the 
WFI mosaic, this object is found at the upper right cor- 
ner of the CCD#55. No other object is seen nearby, and 
the mismatch in the coordinates of the optical and the 
mid-infrared source is of only 1". However, given the gaps 
between the different CCDs and the pointing errors of the 
ISOCAM positions, we cannot exclude that the true coun- 
terpart of the ISOCAM source is another star not seen in 
our images. Still, with a Ha — R colour of -0.16, Ha emis- 
sion from this object cannot be completely ruled out, given 
the errors in that part of the colour-magnitude diagram 
(upper panel of Fig. ^ . CrA 466 is further discussed in 
Sect.O 

4.4.2. Infrared sources in Chamaeleon II 

Vuong et al. H2U(J1|I report a list of objects in 
Chamaeleon II that have near-infrared excesses according 



to DENIS IJKs photometry. We only find two objects in 
common with these authors (C30 and C31), which repre- 
sents 10% of the DENIS sources in the overlapping area. 
If they indeed belonged to Chamaeleon II, both of these 
DENIS objects would have spectral type M4 according 
to our calibration. Hence, they would be low-mass stars. 
However, neither of them is a Ha emitter according to our 
WFI photometry. 

We also searched for near-infrared counterparts to our 
Chamaeleon II objects in the database of the 2MASS sur- 
vey. We found five positive detections, including Chall 376 
and both of our DENIS objects. 

The lower panel of Fig. |H| shows the {J ~ H, H ~ K) 
colour-colour diagram for our 2MASS detected objects 
in Cha II. The locus of dereddened dwarfs and giants 
(Bessell & Brett 11988(1 is also indicated, as well as the 
direction of the reddening vector and the positions of a 
1 Myr isochrone from the models of Baraffe et al. H1998|l 
for different values of extinction. Most of our near-infrared 
detected candidates have optical extinction values Av in 
the range 2-5 mag according to this diagram. These values 
are in agreement with our selection criteria from Sect. 14. ll 
No evident excess emission can be inferred from the near- 
infrared colours, as the objects are all placed along the 
reddening band. Hence, we cannot separate cloud mem- 
bers and non-members with these data. 

The position of Chall 376 in Fig. is consistent with 
that of an unreddened 0.030 A/q brown dwarf (MS) ac- 
cording to the theoretical 1 Myr isochrone. However, 
its optical colours are bluer than expected for this age 
and mass, and suggest a more massive substellar object 
{M ~ 0.060 Mq). Moreover, in Sect.Olit was not possi- 
ble to assign a spectral type to this object by means of its 
(M855 — M915) colour. In view of these considerations, 
and since Ha emission is not exclusive of young objects, 
Chall 376 might be an older active star. The 2MASS pho- 
tometry of this object is given in Table 01 

Two objects, Chall 304 and Chall 305, have the same 
2MASS counterpart. They are seen close to each other in 
the WFI images 2") and have similar brightness and 
colours. Visual inspection confirmed that the pair is not 
resolved in the 2MASS J-band image (which has a pixel 
size of 2"). Thus, the near-infrared photometry provided 
in Tabled seems to correspond to the unresolved pair. In 
the {J ~ H , H - K) colour-colour diagram, the 2MASS 
counterpart is placed towards the right of the reddening 
band at an extinction value of about 2.6 mag (the average 
value used for candidate selection in Sect.0}. Interestingly, 
both members of this visual pair have similar optical pho- 
tometry, consistent with two objects close to or right be- 
low the deuterium burning mass limit (0.015-0.012 M©) 
according to the Chabrier et al. ()2000)1 models. The near- 
infrared colours of the 2MASS detection, however, are con- 
sistent with a single object of this mass. Given that no 
close neighbour is seen in the 2MASS image, this may 
indicate that the unresolved pair is not a very low-mass 
object in Chamaeleon II. A further possibility is that one 
of the two objects from our WFI images is a background 
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Table 4. Infrared photometry for our candidate members of Corona Australis and Chamaeleon IP 
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2MASS Id. 


J 


H 


K 


Fe 7 


Fl4 3 






mag 


mag 


mag 


— mJy 


— mJy 


UrA 4iu7 


Iy02o4b4-o646iyi 


12.440 


11.795 


11.408 


1.07 


7.30 


Ov. A ,1 1 no 


lyOzOyb i-oD4bo44 


12.580 


11.972 


11.634 






r^v. A A 1 no 


lyozibu (-ob4o4yo 


12.004 


11.303 


11.017 


5.60 




Pr A 41 1 


1Qni169Q '^656989 


12 954 


12 314 


11 897 


6 50 




CrA 4111 


1 Qm ons'^ '?7mm7 
lyuizuoo-o ( uou-i ^ 


1 ^ 

lo.zoo 


IZ.DO i 


12 402 






CrA 205 


19011169-3722213 


13.315 


12.741 


12.405 






CrA 432 


19005974-3647109 


14.190 


13.333 


12.821 






CrA 444 


19004530-3711480 


12.924 


12.342 


11.903 






CrA 452 


19004455-3702108 


11.571 


10.766 


10.447 


8.60 




CrA 453 


19010460-3701292 


13.338 


12.524 


12.075 






CrA 465*' 


19015374-3700339 


14.084 


13.401 


13.015 






CrA 466 


19011893-3658282 


12.834 


11.245 


10.453 


31.00 


30.00 


CrA 468° 


19014936-3700285 


12.498 


11.891 


11.603 






Chall 304/305 


12551617-7646213 


15.950 


15.192 


14.612 






Chall 376 


13031246-7650509 


14.337 


13.620 


13.366 







^ Ncar-iiifrarcd photometry from 2MASS; mid-infrared photometry from ISOCAM (Olofsson et al. 119991 . 

Wilking et al. 119971 report for this object: J =14.06; H =13.44; K =13.09 
" Wilking et al. fl^CT report for this object: J =12.54; H =11.81; K =11.64 



star whose near-infrared magnitudes are fainter than the 
2MASS detection threshold. In this latter case, the re- 
maining object (most likely Chall 304, whose position is 
closer to the 2MASS source) would have optical and near- 
infrared colours consistent with a planetary mass object 
(~ 0.012 M0) in Chamaeleon II (according to the Chabrier 
et al. models). The WFI photometry for Chall 304 and 
Chall 305 is summarized in Table 01 as well as the esti- 
mated spectral type and their classification if they were 
members of the dark cloud. 

The two DENIS objects C30 and C31 are placed along 
the direction of the reddening vector for giants. Both ob- 
jects show a featureless optical spectrum according to the 
observations by Barrado y Navascues & Jayawardhana 
Ij2004b|l . which did not allow these authors to conclusively 
confirm or exclude their membership to Chamaeleon II. 
Although these objects could still be extincted cloud mem- 
bers (Av '^5 mag), it seems more probable, in view of 
their position in the {J — H, H — K) diagram, that they 
belong to the background.'^ The other objects without 
Ha emission have ambiguous positions in the (J — iJ, 
H — K) colour-colour diagram: They could be moderately 
extincted Chamaeleon II members or background dwarfs. 

We also cross-correlated our candidate list with that 
of the Chamaeleon II ISOCAM sources provided by Persi 
et al. H2003|l . but none of our objects has a mid-infrared 
excess according to these authors. Young et al. ( 2005) do 
not detect any of our candidates either in their Spitzer- 
MIPS survey, covering more area at longer wavelengths 
and with greater sensitivity. 



^ Barrado y Navascues & Jayawardhana Il2004bt compare the 
2MASS photometry of the DENIS sources provided by Vuong 
et al. I2OOII1 with that of confirmed Chamaeleon II members, 
showing that, in general, the DENIS objects lie above the main 
CTTS locus (Figure 4b in that work). 



4.5. Object classification 

After the selection process described above, we are left 
with 12 good candidate members of Corona Australis that 
are Ha emitters. Nine of them have spectral types earlier 
than M6, and are classified as very low-mass stars. The 
remaining three candidates have estimated spectral types 
M7-M8.5, corresponding to brown dwarfs. This classifica- 
tion is summarized in Table 13 We also include in this 
table the star CrA 466, which has a mid- infrared excess 
but no clear Ha emission. 

In Chamaeleon II, Chall 376, our only Ha emitter, 
seems to be more likely a foreground star. Still, the pair 
formed by Chall 304 and Chall 305 could contain one or 
two objects in the transition from brown dwarfs to plane- 
tary mass objects. 

5. Properties of the new very low-mass members 
of Corona Australis 

5.1. Spatial distribution and visual binaries 

As seen in Fig.Q] all but one of our new Corona Australis 
members are located within our northern WFI field, CrA- 
4. This is not surprising, given that this field contains the 
cloud core where most of the previously known members of 
this star forming region are located (the Coronet cluster) . 

The objects tend to be clustered around the star 
R CrA. In Fig. [T] we show the number of our objects 
found at different distance bins from this star. There are 
no obvious differences in the spatial distribution of low- 
mass stars and brown dwarf candidates. Moreover, similar 
to the case of Lupus 3 I jPaper 2) ) , most of our new Corona 
Australis members are placed at distances 5-15' from the 
intermediate-mass star. Note that objects very close to 
R CrA might be blended by this brighter star and its as- 
sociated reflection nebula. 

Given the low number of objects, we cannot use the ob- 
served distribution to test the proposed formation scenar- 
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Fig. 7. Distribution of the very low-mass Corona Australis 
stars (upper panel) and brown dwarf candidates (lower panel) 
with distance to the intermediate mass star R CrA. 

ios. We remark, however, that this distribution suggests 
a connection between the very low-mass objects and the 
cloud core containing the star R CrA, in agreement with 
the results in Chamaeleon I (cf. [Paper 1|| and Lupus 3 (cf . 
[Paper 2| ). 

We also checked for possible binary systems among 
our new Corona Australis members. Within a maximum 
estimated radius of about 9" (about 1170 AU, calculated, 
as in [Paper l| and [Paper 2| by estimating the mean ob- 
ject surface density in our surveyed region), we do not 
find any visual pair among our objects. Nonetheless, sev- 
eral objects have faint neighbours that were not consid- 
ered candidates according to our selection criteria, because 
their colours did not match those expected for young very 
low-mass objects. More interesting, the brown dwarf can- 
didate CrA 444 could have a faint companion at about 3" 
(390 AU) that was not found by the automatic search (see 
Fig.jSj). This object, CrA 444b, is only visible in our deep 
/ exposure. 

We made an attempt to measure CrA 444b using a 
small aperture to remove as much of its brighter neight- 
bour as possible, and then performing a correction based 



Fig. 8. The brown dwarf candidate CrA 444 (estimated spec- 
tral type M8.5) could have a very close companion. This object 
is seen only in our long 7-band exposure, but was not found 
by the automatic search. 

on other nearby objects of similar brightness to get an ap- 
proximate instrumental / magnitude. The obtained value 
is about 4 magnitudes fainter than the instrumental I 
magnitude for CrA 444. In absolute photometry, CrA 444b 
must have / ^19 mag. Given that this object is not seen 
in the i?-band images, its R magnitude must lie below 
our survey completeness limit, R <21 mag. The optical 
colour of CrA 444b seems thus to be similar to that of 
Chall 304 and Chall 305 in Chamaeleon II. If it belonged 
to the cloud, the companion to CrA 444 would have a 
mass below the deuterium burning limit {^^ 0.013 Mq). 

5.2. Infrared properties 

As seen in TablcjU most of the ISOCAM detected objects 
are very faint and visible only at 6.7 /im. Only two objects, 
CrA 4107 and CrA 466, are detected in both bands. Both 
of them have a mid-infrared excess. 

CrA 4107 (ISO-CrA 177) is a star (M4.5) with a very 
blue Ha — R colour (-1.1), implying strong Ha emis- 
sion. These properties strongly suggest that CrA 4107 is 
young and has an accretion disk. A similar correlation be- 
tween Ha emission (detected as a blue Ha — R colour) 
and a mid-infrared excess had also been found in several 
Chamaeleon I very low- mass objects ( [Paper l] ). 

CrA 466 (ISO-CrA 127) is the only object without Ha 
emission in the sample, although this classification might 
be ambiguous, because its Ha — R colour (-0.16) would 
place it among the emitters if it were a little bit brighter. 
Curiously, this is also the brightest mid-infrared source. In 
the {J—H, H—K) diagram, CrA 466 is found in the centre 
of the reddening band with an extinction value of about 
8 mag. However, this is not a particularly faint source ei- 
ther in the optical (1=16.01 mag) nor in the near-infrared 
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Fig. 9. Measured Ha — R colour index versus spectral type for 
our objects in Corona Australis. 

(J = 12.834 mag, K = 10.453 mag). An independent esti- 
mation of the extinction towards this object from its R — I 
colour and its estimated spectral type (M4.5) yields a ex- 
tinction value of only Ay ~ 2.15 mag. (We used the intrin- 
sic colours from Comeron et al. l2000l in this computation.) 
Hence, it seems that the near-infrared colours of CrA 466 
could be intrinsic to the object rather than caused by high 
extinction, which also hints to the presence of circumstel- 
lar material and/or accretion. Follow-up spectroscopy of 
this star might confirm the presence of Ha emission. 




Subspectral Type 



5.3. Ha emission 

The relation between the Ha — R colour index and the 
spectral type is shown in Fig. |51 Like in previously studied 
regions (cf. Fig. 13 of Paper 1 and Fig. 7 of Paper 2J , an 
increase of emission towards later spectral types might be 
present. However, given the faintness of these later-type 
objects, this apparently strong emission might be just the 
consequence of a lower continuum. 

To better study the emission properties of our ob- 
jects, we proceeded as in our previous works ( [Paper l] and 
[Paper 2| ). First, a Ha pseudoflux Fhq was computed as: 

Fho = Fho/Fo - 10-'»H°/2-5 (6) 

where tohci denotes the Ha (instrumental) magnitude, and 
Fq is a hypothetical Ha absolute flux. Note that this is 
not the flux in the Ha emission line, which requires spec- 
troscopy to be measured. From this quantity Fhq, a Ha 
pseudoluminosity was computed using the distance esti- 
mate of 130 pc. 

The upper panel in Fig. 1101 shows log Fho versus 
the spectral type for our objects in Corona Australis. 
Although the values of the Ha pseudoflux are consis- 
tent with those measured in other star forming regions, in 
Corona Australis we do not see a decrease of log Fna with 
later spectral type (compare the upper panel of Fig. (Till 
with the upper panels of Fig. 14 in |Paper l| and Fig. 8 in 



Fig. 10. Upper panel: Measured Ha pseudoflux versus spec- 
tral type for our objects in Corona Australis. Lower panel: 
Measured hna/^'boi ratio versus spectral type for our objects 
in Corona Australis. 

[Paper 2| ). On the other hand, no trend with the spectral 
type is found either in the ratio of Ha pseudoluminosity 
to bolometric luminosity, Lna/Lboi-'' This is in agreement 
with our results in other regions (cf. [Paper l[ and |t'aper 2[ ). 

6. No brown dwarfs in Chamaeleon II? 

Our survey in Chamaeleon II has provided no good can- 
didate members in this star forming region. Our only Ha 
emitter has been almost completely discarded as a young 
very low-mass object, because its inferred mass and spec- 
tral type from optical and near-infrared photometry are 
not consistent with each other. It seems also unlikely that 
the objects without Ha emission detected by 2MASS are 
members of Chamaeleon II, since they do not exhibit ap- 
preciable near-infrared excesses. 

Although the surveyed area is relatively large, these re- 
sults do not automatically imply a lack of brown dwarfs in 

* The bolometric luminosity was computed from the I- 
magnitude and estimated spectral type for each object as in 
Comeron et al. (i2000J. 
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Chamaeleon 11. Not all young objects show Ha emission or 
near-infrared excess; thus, it cannot be excluded that some 
of the objects in our candidate list might eventually turn 
out to be young members of this dark cloud. Furthermore, 
it must be taken into account that Chamaeleon II is a very 
large region: It has an extension of about 1.5 deg^ and 
contains eleven cores according to C^^O measurements 
(Mizuno et al. 0299 ). Our field ChaII-3 covers only part 
of one of these cores. Moreover, given the large and vari- 
able extinction in this region, objects deeply embedded in 
the cloud might not be detectable at optical passbands. 
Hence, the apparent lack of brown dwarfs inferred from 
our survey might be due to selection effects. 

Another thing to keep in mind is that very few 
T Tauri stars (the higher mass counterparts to the young 
brown dwarfs) are known in Chamaeleon II. The brown 
dwarf population identified so far in the neighbouring 
Chamaeleon I cloud is about 10% of its stellar popula- 
tion (e.g. Comeron et al. I2()()()l [Paper 1| Luhman l^()()4a|l . 
If the same ratio held also for Chamaeleon II, we would 
expect to find only two brown dwarfs in this dark cloud. 

7. Conclusions 

We have presented the results of a deep multi-band survey 
in the Corona Australis and Chamaeleon II star forming 
regions. Low-mass member candidates were selected from 
RI and Ha photometry, and spectral types were assigned 
by means of their M855-M915 colours. 

In Corona Australis, we identified ten stars and three 
brown dwarf candidates in an area of about 0.6 deg^, 
mostly located in the area of the Coronet cluster. All 
but one of these objects exhibit Ha emission according 
to their Ha — R colours. The only non-emitter included 
in our final sample, CrA 466, is the probable counterpart 
of an ISOCAM source with mid-infrared excess. Its Ha 
emission is not clear in our data due to the photometric 
errors. Apart from this low-mass star, other four objects 
from our candidate list had been detected by ISOCAM, 
but only one, CrA 4107, shows a mid-infrared excess. This 
M4.5 object is also a strong Ha emitter. Hence, it is most 
probably surrounded by an accretion disk. 

There is no obvious difference in the spatial distribu- 
tion of stars and brown dwarf candidates: They all tend 
to be clustered around the intermediate mass star R CrA. 
However, the number of objects is too low to drive any 
significant conclusions about their formation process from 
this distribution. 

The visual binary frequency of our Corona Australis 
objects is very low: None of our candidate members has a 
close neighbour with colours suggesting membership of the 
star forming region. The only exception is the brown dwarf 
candidate CrA 444, which has a faint close companion 
in our deep / exposure. More observations are needed to 
certify whether this is a real double system. 

In Chamaeleon II, an area of about 0.6 deg^ was ob- 
served to the North- West of the cloud. We do not find 
any good candidate members in this region. Our only Ha 



emitter, Chall 376, seems to be a foreground star. A pair 
of very faint objects, Chall 304 and Chall 305, are identi- 
fied with a near-infrared source from the 2MASS survey. 
The colours of these objects are consistent with two low- 
mass brown dwarfs or planetary mass objects close to the 
deuterium burning limit. However, they need spectral con- 
firmation of their true nature. The rest of objects could 
be extincted young Chamaeleon II members or older field 
stars. Since none of them shows Ha emission or an in- 
frared excess, nothing can be stated until spectroscopy is 
available for them. 

Given these results and the uncertainties in our anal- 
ysis, we are led to the conservative conclusion that it is 
unlikely that the identified candidates are substellar mem- 
bers of Chamaeleon II. Hence, our data seem to indicate 
a lack of brown dwarfs in this dark cloud. We cannot ex- 
clude, however, that this result is a consequence of having 
surveyed only a limited region. The Chamaeleon II dark 
cloud has an extension of about 1.5 deg^ and contains 
eleven cores according to C^^O measurements (Mizuno et 
al. llH9H(l . Moreover, deeply embedded brown dwarfs might 
not be detected in optical passbands. Larger and deeper 
surveys are needed to state if the deficit of brown dwarfs 
observed here is real. 
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